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Thts invention relates-te the reflning of lu- 
bricating cil stocks and, more particular]y te a 
combination-thereof with the decolerizin of 
said off stocks. The invention prov!des a meth- 
od of-tlsing decolorizin clay-in combination 
with a solvent treatment of lubricating off s_tocks 
in which better and more efficient results are 
obtained. 
The conventiona! mehod of deco]orizing min- 
erai: oils involves passing- the refined off though 
státonary beds of seine type of decolorizing 
earth or . clay or mixing the clay with off and 
then fiflering. This operation is carried out 
genera]]y as a sçparate step at the end of the 
refiming-Process and quite independent thereof. 
An objectionab]e feature of the conventiona] 
system of c]ay decolorizaion is .that since the 
clay acts more efficient!y-on off at a fair]y hih 
temperature, it is usual]y necessary te provide 
heat. exchangers and other means of l'aising the 
temperature of the refined mineral off af the 
rime if is clay treated. - The requirement for 
heat may bea considerab]e part- of the Aest of 
the decolorizing step.  
These disadvantages of the prier ar are Over- 
corne in accordance with the invention by.thè 
ddition of a solvent te  a lubricating off s$ock 
or constituent such as minera] off, .wax and 
Purities or mixtures thereof, rcmoving an im- 
pUr_ity or unwanted component, p,assing the mix 
ture"-0foil Stock and solvent te a mixing tan.k 
where decolorizing clay or earth of an- 
priate type is added. The resultant--slurry is 
then heated and the solvent is distflled off. The 
temperature necessary te distill the solvent is 
suflicient te effect good dec0]orization with a 
minimum amount of clay. The slurry new con- 
sists of an off stock and c]ay and is pumped-to 
another vessel af which point a second, se]vent 
is added. The effect of the second solvent is te 
cause the removal of anoLher impurity or un- 
wanted comportent. This leaves a slurry con- 
sisting of purified decolorized off and solvent in 
one phase and deco]orizing clay and second 
purity in other phases. If wi]l be understood 
that the term "impurity" s used broadly te re 
fer te substances tha aTe undesirable in lubri- 
cating oils and thaf said impurities may be, as 
in the case of wax, valuable by-products of the 
process. The c]ay and other solids are then re- 
moved by an appropriate method such as filtra- 
tion and the liquid solvent-oil stock mixture 
passed te another column where the solvent is 
distflled off. The clay may then be recovered 
by filtration, distillation or any appropriate 
means if the impurity is te be recovered. 
The fact that the deco]orizing c]ay is 
with the "Off .while diluted-witha so]ven a.nd 
whfl difillation is being-performed on if, s- 
sumès:ad-egree of contact bëtwëen the cly. 
off that results in better decolorization. The 
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high temperatnre at whtch these operations are 
carried out increases the degree of decolorizatton 
produced by a given amount of clay and sfiice 
th slurry must be heated for the distillation, 
5 the separate heating of the off during c0nven- 
tional dic.o]orization is i]iminated. In this.way 
no additional heat is required and the heat 
serres two functions.; te accomplish the disfil- 
ltion and te dec01orize at the same rime. 
o The presence of the clay in admixture with 
the first solvent does net interfere with thè 
solven remova], and the presence of the c]ay 
in admixture with the second solvent does net 
adverse]y affect the reoval of the second im- 
] 5 purity. 
The process of the inventio alo ha the ad- 
vantage of avoiding any separate C]ay remova! 
step after the deco]orizaon,  step which is 
necessary in the prior .art af_ter clay treatment, 
20 becaue the .c]ay is seRar.at_ed simUltaneously 
with the second ImP_uritY and by the sa.me 
necessarF for separating the second imlr!t_y 
The invention will be il]ustrat_ed by the fol- 
]owing examp]es in which reference wii] be. m,ade 
25 te the accompanying diagrammattc drawing: 
Example 1 
A-clean lubricating off feed stock cont.an_'.mg 
wax and undesirable aromatic comP0nëntS iS fed 
,30 into extraction tower E through pipe L The 
stock may-be any clen feed-stock such asthat 
produced by distillation, deasphalting or other 
suitable means. Furfura! is fed though pip,e 
2 and may be present in a ratio of solen to 
,35 feed Stock of fr0m 1:1-to 10:1 dePending up0n 
the-degree 0t refining desired. The exructed 
material removed from the off .charge-is iargely 
aromatic in. cha.r,acter and some leïve the-ex2 
tractor af 3 us.ually with some solvent and 
40 passes o.a separatWsolvent recovery :system. 
This s.tep is convetional in thè art an, d any of 
the known solvent extraction procedu:_es may 
be used, it may be a batch or corti_nuous ]r0ces.. 
The raflinate and Lhe ds0.1Vëd furfurai leaves 
45 the extracto sectión at  and enters the-mixing 
tank . DecolorizLng clay or earth iS added 
the mixing tank frein a bin  through 
matie clay feeder 6. The amount of clay u.ed 
maY be frein .5 te 90 pounds ç.er barre! f soi- 
50 ven-free ci.!, The clay is mairtained in a state 
of uspension in. this taik by. m_ea.ns of a mer 
as 
The slurry of raflinate, furfural, and clay 
rb.en pumped .thr0ugh a heat exclanger or off 
,55 h.e,ater 8 into th.e ïaflïnàte sripper towm. . 
temp_erature of the stre,am entêring thë 'ffiïê 
stripper wfll be frò..m 400 ° F. t_0 550  F, depedg 
upo.n the typ.e of stock being Pr0cessed and 
pressure Th.e raffinage s_tri,uper in this 
C.0 lar case is operated af a pressure of 0  4 
per square inch gauge pressure. The furfural is 
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furfuralteavtng af ! 7 and 'thë pro'dut' ai ! $. If 
 desired the clay may be sepgated withthe prod- 
.. uct af H] instead of at 14, and then flltered. 
5 Ex.ample 3 
The generaI operatton of the process is the 
saine as that described in the previous examples. 
The flrst solvent added is furfural and the first 
 hnpm'ity removedis an aromatic-containing ex- 
10 tract. The second solvent is propane and the 
second impuity is asphalt. The product is a 
deasphalted, extracted and decolorized off. If 
this off be subsequently dewaxed, the wax will be 
of an improved color. 
15 
Example 4 : 
The flrst solvent added ts propane and the flrst 
impurity removed, asphalt. The second solvent 
is methyl-ethyl-ketone and-the second impurlty 
20 a wax of improved color. The product is a de- 
asphalted, dewaxed and decolorized oil. 
Example 5 
The flrst solvent is methYl-ethyl-ketone and 
25 the first impurity removed, wax. Appropriate 
changes in the apparatus may be ruade so that 
the wax may be removed at 3. The second solv- 
ent is furfural and the second impm'ity .is aro- 
matic-containing extract. The product is a 
30 dewaxed, extracted and decolorized oil. 
It should be understood that the above ex- 
amples merely illustrate the applications of the 
inventions and are hot intended fo limit it as 
to solvents to be employed or impurities to be 
35 removed. It wfll also be understood that 
changes in operating conditions necessitated by 
the use of other solvents may be ruade without 
departing from the spirit of the invention:. The 
arrangement, of heat exchangers and other 
4O auxiliary equipment may also be changed to suit 
particular operating conditions without depart- 
ing from the spirit of the invention. The scope 
of the invention is hot limitèd by the type of 
decolorizing earth or clay employed as the proc- 
45 ess is applicable to any .granular decolorlzing 
substance. 
We claire: 
A process for refining a mineral oil sgock which 
comprises adding furfural fo said mineral oil 
5O stock, separaing the extract, adding a decolor- 
 izing clay to the mixture of reflned oil stock and 
furfural, heating the resultant slurry Of refined 
oil stock, ïurfural and clay to a temperature to 
- distill off the furfural and improve the color of 
55 the oil stock, adding methyl-ethyl-ketonë to the 
slurry of refined oil stock and clay, chilling the 
slurry to precipita.te wax from the oil, separating 
said clay and the precipitated wax from said off 
and said methyl-ethyl-ketone, and subsequently 
60 separating said methyl-ethyl-ketone to produce 
a refined, dewaxed and decolorizedoil. 
GEORGE L. LUPFER,. 
RALPH G. ATIa'INSON. 
JOHN, B. STUBBS. 
65 
!EFE!ENCES CITED. 
The following references are of record in the 
file of this patent: " " 
70 UNITED STATES PATENTS - 
Number Narne Date 
1,509,326 Weir .............. Sept. 23, 1924 
2,145,784 Anderson e al ..... Jan.. 31, 1939 
75 2,279,937 Brown ............. Apr. 14, 1942 

separated by sçeam stripping and leaves the tower 
ut lB. Part0f thé recovered ïurfural may be 
returned to the tower as reflux, and heat may be 
applied at the bottom of the tower by any means 
known in the art. 
Under the temperature conditions existing in 
the stripping tower the oil is decolorized by the 
action of the clay. The resultant slurry of de- 
colorized oil stock and clay leaves the tower at ! ! 
and passes to a solvent dewaxing unit [2. The 
slurry is adjusted in temperatm'e usually through 
a heat exchanger to heat the charge fo the tower. 
A solvent mixture of methyl-ethyl-ketone, benzol- 
and toluol is added at ! 3. This dewaxing solvent 
may be added in  ratio, oï solvent to off of from 
1:1. to.30:l. The solvent may vary in composi- 
tion from 10 fo 90 volume percent methyl-ethyl- 
ketone, ïrom 0 fo 80 volume percent benzol and 
from 0 to 80 volume percent toluol. Within unit 
!2, the off,.solvent, cluy slurry is cooled by any 
appropriate means such as by ammonia in a 
double pipe direct expansion system. Under the 
temperature conditions selected and with the 
amount of methyl-ethyl-ketone employed the 
wax in the stock is largely insoluble. The chilled 
mixtme containing the precipitated wax goes to 
a fllter within unit 12 where the cluy and wax are 
separated ïrom the decolorized oil. This mixture 
dr solids leaves the dewaxing unit at 14, from 
which the.clay, the decolorized wax and the en- 
trained solvent may be separated and reclamed 
by uny means convenient. 
The Oil is pumped through heat exchanger [ 
t'o a methyl-ethyl-ketone solvent recovery sys- 
rem I.,. the recovered methyl-ethyl-ketone sol- 
vent leaves at i7 and the refined, dewaxed and 
decolorized oil product leaves at ! 8. 
In this example other refining and dewaxing 
solvents may be used in a similar sequence. 
Example 2 
leferring to the saine diagram that illustrated 
Example 1, an vil stock containing an undesirable 
asphaltic impurity is mixed with liquid propane 
in.a propane oil ratio varying from 1:1 fo 30:1. 
n the extracto E, the asphaltic material sepa- 
rates out and is removed at 3. The deasphalted 
Vil and solvent now pass through pipe 4 fo mixing 
tank  where clay is added as. in Example 1. The 
amount may vary from 1 to. 150 pounds of clay 
per barrel of deasphalted oil. After passing 
through suitable heat exchangers at 8, the Slurry 
is pumpedto a flash drum 9 which the propane 
leaves at !{}. n practice the unit at 9 may com- 
prise a high pressure flash drum and a steam 
strippi'ng tower fo remove the final traces of pro- 
pane. The temperatures reached and main- 
tained during this solvent recovery operation will 
normally be between 200 ° F. and 600 ° 1. Af this 
temperature the oil stock is decolorized simul- 
taneously with the removal oï the deasphalting 
solvent. 
The slurry, now consisting of the deasphalted 
and decolorized oil stock and clay, passes through 
pipe I! fo solvent extraction unit 12 to which 
furîural is added at !  in the ratio of from 1:1 
to 10:1 depending on the degree o refining de- 
sired. The clay is contained in the extract phase 
which leaves the extraction unit at I whence if 
passes fo suitable ecluipment ïor the recovery of 
the solvent, and if desired the separation of the 
extract from the clay. The oil, now decolorized 
and free of asphaltic and aromatic material, 
passes through a suitable heat exchanger  to 
solvent recovery system I6 with the recovered 



